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Posterior reversible encephalopathy syndrome 
(PRES) refers to a clinicoradiologic entity with 
characteristic features on neuroimaging and 

nonspecific symptoms comprising headache, confusion, 
visual disturbances and seizures.1,2 This syndrome may 
occur in diverse situations, including hypertensive encc
cephalopathy, eclampsia, and the use of cytotoxic and 
immunosuppressive drugs. The lesions in PRES are 
thought to be due to vasogenic edema, predominate in 
the posterior cerebral hemispheres, and are reversible 
with appropriate management. We present the case of 
a young male with sickle cell disease (SCD) who had 
recurrent episodes of this syndrome in association 
with repeated priapism, sickle cell nephropathy and 
hypertension. Though the association of SCD, priapc
pism, exchange transfusion and neurological events has 
been described previously,3 the occurrence of recurrent 
PRES in SCD preceded by episodes of priapism has 
not been reported before. 

CASE
A 20-year-old male with SCD presented to our accident 
and emergency department with sudden onset of severe 
headache, blurred vision and confusion. There was no 
fever, vomiting, jaundice, rash or chest symptoms. He 
had had multiple episodes of priapism in the recent past 
and had been treated with exchange transfusion and 
intracorporal adrenaline. On examination, the patient 
was afebrile but drowsy. His pulse was 90/minute and 
blood pressure 220/110 mm Hg. He perceived movic
ing objects at 2 to 3 feet and his pupils were normally 
reactive. He did not have papilledema or obvious cranial 
nerve palsies and was moving all his limbs. His deep 
tendon reflexes were normal, plantars were flexor and 
he had no meningeal signs. Laboratory investigations 
were normal except for (normal values in parenthesis) 
low serum albumin 20 g/L (35-50 g/L), serum creatinc
nine 148 µmol/L (62-140 µmol/L) and blood urea 7.5 
mmol/L (3-7 mmol/L). His hemoglobin was 11.1 g/
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dL (13-15.5 g/dL), platelet count 339 (140-440×109) 
and serum lactic dehydrogenase [LDH] was 152 u/L 
(135-225 u/L). The hemoglobin pattern by electrophorc
resis showed HbA 69.1%, HbA2 3.5%, HbS 17.7% 
and HbF 2.0%.

A plain CT scan of the brain showed small poorly 
defined hypodense areas in both occipital lobes involvic
ing the grey and white matter. On account of his sickle 
disease status and hypertension, a differential diagnosc
sis of infarcts or PRES was entertained and MRI of 
the brain including MR venography [MRV] was done 
about six hours after the CT scan. The T2 and fluid attc
tenuated inversion recovery [FLAIR] sequences showed 
multiple hyperintense lesions in the parietal and occipitc
tal lobes involving both grey and white matter (Figures 
1.1 and 1.2). The rest of brain including the MRV was 
normal. Diffusion weighted imaging [DWI] was not 
available. A diagnosis of possible PRES was made. The 
patient was managed with lowering of blood pressure 
with captopril and nitroglycerin infusion. Investigation 
of his hypertension revealed that the patient had gross 
proteinuria. Urinary creatinine was 4042 µmol/L with 
serum creatinine 170 µmol/L (62-140 µmol/L), urine 
osmolality 358 mosm/kg (850-1000 mosm/kg), creac
atinine clearance 0.63 mL/sec (1.62-2.8 mL/sec) and 
24-hour urine protein of 9.9 g/day (0.05-0.1 g/day). 
Ultrasound of the abdomen showed normal-sized 
kidneys with mildly echogenic cortex, suggesting renal 
parenchymal disease. The rest of abdomen was normc
mal with no other cause for hypertension. The patient 
underwent renal biopsy and histopathology showed a 
membranoproliferative pattern of sickle cell nephropatc
thy with marked tubulo-interstitial changes and normal 
blood vessels.

MRI of the brain repeated about two weeks after admc
mission showed significant resolution of the previously 
identified lesions (Figures 1.3 and 1.4); at this time, the 
patient was much better and his hypertension was fully 
controlled on oral antihypertensives. He was not given 
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Figure 1. FLAIR (1.1) and T2 (1.2) images of initial MRI study showing hyperintense lesions in the posterior temporal and occipital 
lobes. Follow-up MRI 2 weeks later (1.3 and 1.4) shows partial resolution of the lesions.  Total resolution of the abnormalities is seen on 
MRI 6 weeks after the onset (1.5 and 1.6).
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Figure 2. Non-contrast CT (2.1 and 2.2) during third episode of PRES showing hypodensities in cerebellum and mild hydrocephalus 
due to mass effect on fourth ventricle. FLAIR and T2-weighted images of MRI 4 weeks later show resolution of the lesions and the 
hydrocephalus (Figure 2.3-2.6).
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exchange transfusion as his HbS was only 17.7% and 
he had received an exchange transfusion in the week 
preceding his admission for priapism. His nephropathy 
was managed conservatively. While in the hospital, the 
patient continued to have episodes of severe headache 
with periods of sudden loss of vision that recovered 
completely in a few hours. He also developed isolated 
episodes of generalized seizures, which were managed 
with phenytoin and phenobarbitone. At discharge, the 
patient was free of headaches and his vision was normal 
and he was advised to continue captopril, phenytoin 
and phenobarbitone. 

Six weeks after his first admission, the patient presc
sented with status epilepticus and had to be intubated 
and treated with general anesthesia. BP at this presentatc
tion was 160/113 mm Hg. A CT of the brain showed 
new small areas of subtle hypodensity in cerebellum 
and left parietal region (images not shown). MRI of the 
brain was obtained a few days later, after treatment with 
multiple antihypertensives including intravenous labetc
tolol infusion. This MRI showed total resolution of the 
lesions in the parietal and occipital lobes that were seen 
in the first MR study (Figures 1.5 and 1.6). The new 
lesions noted in the CT study were only seen as subtle, 
small hyperintensities in the left frontal and right cerec
ebellar hemisphere (image not shown). The disappearac
ance of the lesions in the parietal and occipital lobes was 
fully in keeping with a diagnosis of PRES. The patient 
had priapism twice while in the hospital and both episc
sodes subsided spontaneously. About two weeks into 
his admission to the hospital, the patient had a sharp 
elevation of BP (224/112mm of Hg) and became very 
drowsy. A brain CT showed extensive cerebellar hypc
podensity with a mass effect, resulting in effacement of 
the fourth ventricle (Figures 2.1 and 2.2). He improved 
with lowering of BP. MRI of the brain obtained four 
weeks after the CT scan was normal (Figures 2.3 and 
2.4). The disappearance of the cerebellar lesions with 
control of BP was once again consistent with PRES. 
This patient thus had recurrent PRES, with the first epic
isode typically sited in the parietal and occipital lobes, 
the second episode presenting as status epilepticus with 
less pronounced changes in the cerebellum on imaging 
and the third episode producing marked edema in the 
cerebellum, causing hydrocephalus. All episodes resc
sponded to lowering of BP. At last review, BP was contc
trolled, but the patient had mild cerebellar ataxia and 
could walk with support.

DISCUSSION
The terms posterior reversible leukoencephalopathy, revc
versible posterior cerebral edema syndrome, and posterc

rior reversible encephalopathy syndrome refer to a clinicc
coradiologic entity characterized by headaches, altered 
mentation, visual disturbances, seizures, and transient 
changes in posterior cerebral hemispheres on neuroimac
aging.1,2 This syndrome was first reported by Hinchey 
et al in 1996,1 who referred to the condition as reversic
ible posterior leukoencephalopathy [RPLE] syndrome. 
Casey et al2 thought the term leukoencephalopathy was 
misleading, as there is usually no accompanying destructc
tive process of the white matter. He proposed that the 
condition be referred to as PRES. Though the changes 
in a typical case of PRES are reversible, it can progress 
to ischemia, cerebral infarction and even death.4

PRES can occur in various situations. In patients 
with hypertensive encephalopathy and in pregnant patc
tients with eclampsia, PRES is thought to occur after 
a subacute elevation in blood pressure.1,5 In the setting 
of uremia, hemolytic-uremic syndrome, and thrombotic
ic thrombocytopenia purpura, endothelial toxins are 
thought to play a role in the development of PRES.1,4,6 
Cyclosporine and tacrolimus are the drugs most freqc
quently associated with the development of PRES, othec
ers being cisplatin, gemcitabine, and combination chemc
motherapy regimens.7 PRES has also been described 
with Mycobacterium avium intracellulare-related hypercc
calcemia in AIDS.8

The underlying pathophysiologic mechanism in uncc
complicated PRES is thought to be vasogenic edema 
due to cerebrovascular autoregulatory dysfunction.1,2,9 
The predilection for involvement of the posterior circc
culation territories results from the relatively sparse 
sympathetic innervation of the vertebrobasilar circulatc
tion.4,10 In a healthy subject, brain perfusion is maintc
tained by both myogenic and neurogenic mechanisms.5 
In patients with PRES, the myogenic response is bluntec
ed by passive overdistention of the vessel due to elevatc
tions in BP or direct toxic effects on the endothelium.4,9 
The cerebral autoregulatory mechanisms then become 
more dependent on the neurogenic response. The more 
poorly innervated areas in the posterior circulation are 
therefore more vulnerable to the leakage of fluid into 
the interstitium and vasogenic edema.4,5 

In contrast to the nonspecific clinical findings of 
PRES, the MRI pattern is often characteristic and 
represents an essential component of the diagnosis.11 
Typically, the lesions of PRES predominate in the pariec
eto-occipital white matter, with some involvement of the 
overlying cortex and are hyperintense on T2-weighted 
and FLAIR images. In diffusion-weighted images, they 
are usually hypointense or isointense with an increase 
of the apparent diffusion coefficient [ADC], indicating 
vasogenic edema.2,10 Follow-up MRI after appropriate 
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therapy for the cause of PRES shows resolution of the 
lesions, unless the condition progresses to infarction or 
hemorrhage. PRES lesions involving the occipital lobe 
spare the calcarine and paramedian occipital lobe. This 
feature, along with the predominant involvement of 
white matter helps to distinguish this syndrome from 
bilateral infarctions of the posterior cerebral artery.1 
Though the lesions in PRES predominate in the territc
tories supplied by the posterior circulation, other areas 
of the brain like the frontal and temporal lobes, cerebellc
lum, thalamus and brainstem may also be involved.1,2,4,12 

When regions of the brain other than the parieto-occipic
ital lobes are predominantly involved, the syndrome can 
be called atypical. In such cases, a diffusion-weighted 
MRI with ADC mapping shows increased ADC values 
representing vasogenic edema in these areas, thus diffc
ferentiating atypical PRES from other brain disorders 
that affect the same sites, causing cytotoxic edema with 
reduced ADC values.13 As we could not obtain a diffusc
sion-weighted image, the diagnosis of PRES could only 
be confirmed in our patient by resolution of the changes 
on follow-up imaging.

 Though SCD is common, the incidence of PRES 
is apparently low. A case series of children with SCD 
presenting with acute chest syndrome had three childc
dren with PRES, all of whom had high blood pressure 
recordings.14 To the best of our knowledge, the occurrc
rence of recurrent PRES in SCD in conjunction with 
recurrent priapism and sickle glomerulopathy has not 
been described before. It lends credence to the observatc
tion of the clustering of neurological events in patients 
with SCD with priapism treated with exchange transfc
fusion. ASPEN syndrome, an eponym for association 
of SCD, priapism, exchange transfusion and neurologicc

cal events has been described previously. The neurologicc
cal events are thought to be related to cerebral ischemia 
after an acute increase in total hemoglobin percentage, 
with a concomitant decrease in percent hemoglobin S 
and subsequent release of vasoactive substances duric
ing penile detumescence.3 About 5% to 18% of patients 
with SCD develop renal failure.15 Sickle cell glomerulc
lopathy shows a picture of glomerular hypertrophy and 
focal glomerulosclerosis.16 Basement membrane lucencc
cies and areas of apparent duplication are seen, which 
present a membranoproliferative glomerulonephritis 
(MPGN) like picture.17 There is an increased risk of 
multiorgan failure, including kidney failure in patients 
with SCD who have episodes of priapism, especially 
in those with postpubertal presentation.18 Our patient 
had repeated admissions for priapism prior to developic
ing PRES. We also found that he had high blood pressc
sure recordings during each of his presentations with 
priapism. Kato et al have noted that steady-state LDH 
elevation identifies a subset of patients with SCD at 
risk for pulmonary hypertension, cutaneous leg ulcerac
ation, priapism and early death.19 Our patient had normc
mal LDH throughout his episodes of PRES and also 
during his admissions for priapism.

In summary, we have presented the case of a young 
male with SCD who developed recurrent PRES followic
ing frequent episodes of priapism and acute hypertensc
sion secondary to sickle nephropathy. This case highlc
lights the need to expect neurological events in patients 
with SCD who present with recurrent priapism. It is 
imperative that the syndrome of PRES is correctly recoc
ognized on neuroimaging, as the condition is reversible 
and potential complications like cerebral infarction and 
death can be avoided with appropriate therapy. 
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